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@ Protein precipitation reagent. 

© A precipitation reagent for use in analytical sys- 
tems for the determination of hydrophobic analytes 
in a biological test sample, particularly analytical 
systems employing specific binding proteins for 
such analytes. The precipitation reagent precipitates 
interfering proteins, hemoglobin, and other interfering 
substances from a biological test sample while, at 
the same, maintaining hydrophobic analytes in solu- 
tion and minimizing the denaturation of specific bind- 
ing proteins, such as, for example, antibodies, which 
may be present in an immunoassay system. The 
precipitation reagent comprises a zinc salt, a glycol, 
and a straight or branced alcohol from about 1 to 4 
carbon atoms, and may optionally contain an acid. A 
preferred precipitation reagent comprises zinc sul- 
fate, methanol and ethylene glycol, and is particu- 
larly useful in a fluorescent polarization immunoas- 
say for the determination of hydrophobic analytes, 
especially cyclosporine. 
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Field of the Invention 

The present invention relates to reagents which 
are useful for precipitating proteins fronr) a liquid 
test sample. In particular, the present invention 
relates to reagents which extract analytes, particu- 
larly hydrophobic analytes, and precipitate interfer- 
ing proteins fronn biological test samples to permit 
the measurement of such analytes present therein. 

Background of the Invention 

The monitoring of therapeutic drug levels and 
other analytes in biological fluids such as semm, 
plasma, whole blood, urine and the like has be- 
come very useful to provide physicians with In- 
formation to aid in proper patient management. For 
example, adjustment of patient dosage, achieve- 
ment of optimal therapeutic effects, and avoiding 
useless subtherapeutic or harmful toxic dosage lev- 
els can be provided. Conventional techniques 
which are employed to monitor drug levels or de- 
tect other analytes are known and include radioim- 
munoassays and nonisotopic assays such as flu- 
orescence polarization immunoassays. However, 
such techniques produce inconsistencies in results 
because of, for example, variations in the protein 
concentration of individual patient test samples and 
the tendency of analytes to bind to such proteins, 
to thereby prevent the accurate determination 
thereof. 

Although various precipitation reagents have 
been described to remove or extract such interfer- 
ing proteins from a test sample, such reagents 
suffer from a number of disadvantages, particularly 
for the determination of hydrophobic analytes. For 
xample, U.S. Patent No. 4,734,378 describes the 
use of 5-sulfosalicylic acid for extracting digoxin 
and precipitating protein from a biological test sam- 
ple, and the use of zinc salts as preciptitation 
reagents have also been decribed. However, such 
precipitation reagents do not maintain hydrophobic 
analytes in solution and, furthermore, 5-sul- 
fosalicylic acid does not remove hemoglobin from, 
for example, a whole blood test sample. Moreover, 
precipitation reagents which have been previously 
described typically denature and thereby result in 
significant loss of the binding activity of, for exam- 
ple, antibodies employed in an immunoassay sys- 
tem. 

Summary of the Invention 

The present invention relates to the discovery 
that analytical systems for the determination of a 
hydrophobic analyte in a biological test sample, 
particularly analytical systems employing specific 
binding proteins for such analytes, can be substan- 



tially improved by employing the precipitation 
reagent of the present invention which extracts 
such analyte and precipitates interfering proteins. 
In particular, such precipitation reagent has un- 

6 expectedly and surprisingly been found to 
precipitate interfering proteins, such as hemoglo- 
bin, and other interfering substances from a bio- 
logical test sample while, at the same, maintaining 
hydrophobic analytes in solution and minimizing 

10 the denaturation of specific binding proteins, such 
as, for example, antibodies, which may be present 
in an immunoassay system. The precipitation 
reagent of the present invention is particularly use- 
ful in a fluorescent polarization immunoassay for 

76 the determination of hydrophobic analytes such as 
steroids, drugs such as cyclosporine, and analogs 
thereof, and the like. 

The precipitation reagent of the present inven- 
tion comprises from between about 5.0 mM and 

20 about lOO.OmM of a zinc salt, from between about 
30% (w/v) and about 100% (w/v) of a straight or 
branched chain alcohol having from 1 to 4 carbon 
atoms, and from between about 5% (wA/) and 
about 50% (w/v) of a glycol. The precipitation 

25 reagent may further comprise from between about 
0% (wA^) and about 20 (w/v) of an acid. 

Brief Description of the Drawings 

30 Fig. 1 illustrates a calibration curve employed to 
determine the amount cyclosporine from a se- 
rum sample in a fluorescent polarization im- 
munoassay employing the precipitation reagent 
of the present invention. 

35 Fig. 2 illustrates a calibration curve employed to 
determine the amount cyclosporine from a 
whole blood sample in a fluorescent polarization 
immunoassay employing the precipitation 
reagent of the present invention. 

40 

Detailed Description of the Invention 

The precipitation reagent of the present inven- 
tion enables the extraction of hydrophobic analytes 

45 from a biological test sample, such as serum, plas- 
ma, whole blood, urine, spinal fluid, and the like. In 
particular, precipitation of interfering proteins, he- 
moglobin, and other interfering substances, are 
precipitated from the test sample to thereby render 

50 such analytes readily available for measurement by 
a desired analytical system. Although the precipita- 
tion reagent is particularly useful in analytical sys- 
tems for determining hydrophobic analytes em- 
ploying specific binding proteins, especially im- 

55 munoassay systems, the precipitation reagent can 
be be employed in other assay systems as well, 
such as radioassays and the like. 

According to the present invention, the zinc salt 
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component of the precipitation reagent is selected 
from the group consisting of zinc sulfate, zinc 
choride, zinc acetate, and the like. The zinc salt 
component participates in the precipitation of inter- 
fering proteins present in a test sample, such as 
serum albumin, lipoproteins, immunoglobulins, con- 
jugated proteins such as bilirubin, and the like, as 
well as any hemoglobin which may be present in a 
test sample, such as in a whole blood test sample. 
The alcohol component of the precipitation reagent 
is selected from the group consisting of methanol, 
ethanol, propanol, butanol, and mixtures therof. The 
alcohol component participates in maintaining the 
hydrophobic analyte in solution, and precipitates 
proteins and conjugated proteins as well. 

The glycol component of the precipitation 
reagent is selected from the group consisting of 
ethylene glycol, propylene glycol, polyethylene gly- 
col, polypropylene glycol, glycerol and the like. 
The glycol component serves to decrease the tox- 
icity of the other components of the precipitation 
reagent, particularly the alcohol component, and 
stabilizes cellular receptors and specific binding 
proteins which are employed in an assay system, 
particularly antibodies, by preserving the binding 
integrity thereof. 

The acid component Is selected from the group 
consisting of 5-sulfosalicylic acid, trichloroacetic 
acid, hydrochloric acid, acetic acid and the like, 
and serves to precipitate and denature Interfering 
proteins. 

A preferred precipitation reagent of the present 
invention for treating a serum test sample com- 
prises a solution of zinc sulfate (10 mM), 70% (w/v) 
methanol, 25% (w/v) ethylene glycol, and 0.5 
grams of 5-sulfosalicyllc acid. Where the test sam- 
ple is a whole blood test sample, the precipitation 
reagent preferably comprises a solution of zinc 
sulfate (60 mM), 50% (w/v) methanol, and 33% 
(w/v) ethylene glycol. 

It is to be understood that hydrophobic an- 
alytes as contemplated by the present invention 
include, but are not intended to be limited to, 
steroids, cholesterol, drugs such as cyclosporine, 
and analogs thereof, and the like. Such hydropho- 
bic analytes have a particularly high binding affinity 
for proteins, especially lipoproteins. Accordingly, in 
order to extract such hydrophobic analytes from 
such proteins which would otherwise interfere with 
the determination thereof as provided herein, the 
precipitation reagent is employed to accomplish 
such extraction wherein proteins present In th test 
sample are pr cipitated while, at the sam time, 
recovering from between about 90% and 110% of 
the extracted analyte. In addition, the precipitation 
reagent according to the present invention will 
precipitate hemoglobin, serum albumin, serum Im- 
munoglobulins, lipoproteins, conjugated proteins, 



and the like. 

When employing the precipitation reagent of 
the present invention for performing an immunoas- 
say, the test sample is first treated with the precipi- 

5 tation reagent wherein the hydrophobic analyte is 
extracted and the interfering proteins are precipitat- 
ed from the test sample. Although the interfering 
proteins may settle by gravity, such extraction of 
the analyte is preferably accomplished by cen- 

70 trifuging the treated test sample wherein the result- 
ing supernatant contains the desired analyte, sub- 
stantially free of such interfering proteins. The 
supernatant is then combined with a detectable 
tracer compound as would be known by one skilled 

75 In the art, and an appropriate antibody to, or bind- 
ing agent for, the analyte, prepared according to 
methods known in the art. According to such gen- 
eral immunoassay procedure, the analyte present 
in the test sample and the tracer compound com- 

20 pete for a limited number of binding sites, resulting 
in the formation of analyte and tracer compound 
complexes. By maintaining a constant concentra- 
tion of the tracer compound and the antibody, the 
ratio of the formation of analyte complex to tracer 

25 complex Is directly proportional to the amount of 
analyte present In the test sample. 

The precipitation reagent of the present Inven- 
tion is particularly useful in fluorescence polariza- 
tion immunoassay systems wherein the amount of 

30 analyte in a test sample is determined by exciting 
an assay mixture with polarized light and measur- 
ing the polarization of the fluorescence emitted by 
any of the free or unbound tracer compound and 
tracer-antibody complex. Any of the tracer com- 

35 pound which Is not complexed to an antibody Is 
free to rotate In less than the time required for 
adsorption and re-emission of fluorescent light. As 
a result, the re-emltted light is relatively randomly 
oriented so that the fluorescence polarization of 

40 any of the tracer compound not complexed to the 
antibody Is low, approaching zero. Upon complex- 
ing with a specific antibody, the tracer-antibody 
complex thus formed assumes the rotation of the 
antibody molecule, which Is slower than that of the 

45 relatively small tracer compound molecule, thereby 
increasing the polarization observed. When making 
such determination, the analyte competes with the 
tracer compound for antibody sites wherein the 
observed polarization of fluorescence of the tracer- 

50 antibody complex becomes a value between the 
value of the free tracer compound and the value 
tracer-antibody complex. Accordingly, if the test 
sample contains a high concentration of analyte, 
the observed polarization value Is closer to that of 

55 the fr e tracer compound, I.e., low. Ck)nversely, if 
the test sample contains a low concenctration of 
analyte, the polarization value Is closer to that of 
the tracer-antibody complex, I.e., high. By sequen- 
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tially exciting the reaction mixture of an immunoas- 
say with vertically and then horizontally polarized 
light, and analyzing only the vertical component of 
the emitted light, the polarization of the fluores- 
cence in the reaction mixture can be accurately 
determined. The precise relationship between po- 
larization and concentration of the analyte Is estab- 
lished by measuring the polarization values of cali- 
brators having known concentrations, and the con- 
centration of the analyte can be interpolated from a 
standard curve prepared therefrom. 

When employing fluorescence polarization 
techniques, the results can be quantified in terms 
of "millipolarization units", "span" (in mlllipolariza- 
tion units) and "relative intensity". The measure- 
ment of millipolarization units Indicates the maxi- 
mum polarization when a maximum amount of the 
tracer compound is bound to the antibody in the 
absence of any phenylclorobenzene (PCB) in the 
test sample. The higher the net millipolarization 
units, the better the binding of the tracer compound 
to the antibody. For the purposes of the present 
invention, a net millipolarization value of at least 
about 130 is preferred. 

The "span" is an indication of the difference 
between the net millipolarization and the minimum 
amount of the tracer compound bound to the anti- 
body. A larger span provides for a better numerical 
analysis of the data. For the purposes of the 
present invention, a span of at least about 15 
millipolarization units is preferred. 

The "relative intensity " is a measure of the 
strength of the fluorescence signal above the back- 
gound fluorescence. Thus, a higher intensity will 
give a more accurate measurement. The Intensity 
Is determined as the sum of the vertically polarized 
intensity plus twice the horizontally polarized Inten- 
sity. The Intensity can range from a signal of about 
three times to about thirty times the backgound 
noise, depending upon the concentration of the 
tracer compound and other assay variables. For the 
purpose of the present invention, an intensity of 
about three to about twenty times that of back- 
ground noise is preferred. 

The precipitation reagent according to the 
present Invention is particularly useful for perform- 
ing a fluorescent polarization immunoassay for 
cyclosporine and metabolites thereof employing a 
fluorescent tracer compound comprising 4- 
amlnomethylfluorescein coupled to the hydroxyl 
group of MeBmt at the first position of 
cyclosporine, as described by the copending U.S. 
Patent Application Serial No.567,842 , entitled 
"Immunoassay Reagents And Method For Deter- 
mining Cyclosporine", filed on even date herewith 
and incorporated by reference herein, and a mon- 
oclonal antibody to cyclosporine, such as de- 
scribed by International Patent Application Publica- 



tion No. WO 86/02080. According to such method, 
a solubilization reagent comprising saponin and a 
detergent such as Tergitol min foam IXTM - 
[alkyoxy(polyethyleneoxypropyleneoxy)- 
5 isopropanol], such as described by the copending 
U.S. Patent Application Serial No. 567,840 , entitled 
"Solubilization Reagent For Biological Test Sam- 
ples", filed on August 15, 1990 and incorporated 
by reference herein, a dilution buffer, and cali- 

10 brators and controls are also employed. Such 
solubilization reagent Is employed with, for exam- 
ple, a whole blood test sample or other biological 
test samples containing various cellular compo- 
nents, wherein It is desirable to dissociate any 

75 hydrophobic analytes from such cellular compo- 
nents in order to render such analytes available for 
binding to, for example, a specific binding protein 
such as an antibody. 

Once the interfering proteins have been 

20 precipitated and the cyclosporine and metabolites 
thereof extracted as described above and, in the 
case of, for example, a whole blood test sample, 
the sample is first treated with the solubilization 
reagent as described above, the supernatant con- 

25 taining cyclosporine, or cyclosporine and 
metabolites of cyclosporine, is then combined with 
the antibody. Prior to addition of the tracer com- 
pound and dilution buffer, a background fluores- 
cence reading is taken, wherein after an incubation 

30 period of from between about ten minutes and 
about thirty minutes, a fluorescence polarization 
reading Is taken as described above. 

The present invention will now be Illustrated, 
but is not intended to be limited, by the following 

35 example: 

Fluorescent Polarization Immunoassay For 
Cyclosporine 

40 Reagents 

The reagents for performing a fluorescence 
polarization immunoassay employing the precipita- 
tion reagent according to the present invention 
45 were prepared as follows: 

(a) Cyclosporine Tracer Reagent: 

(i) Preparation of [0-(Chloroformyl)MeBmt]^ 
cyclosporine (Cyclosporine chloroformate): 
Cyclosporine (24.2 mg, 0.020 mmoles) 
50 was dissolved In a 25%w/w solution of phos- 

gene In benzene (2.0 mL) in a 10mL round 
bottom flask fitted with stopper and stirbar. 
The reaction was stirred for 5 minutes to 
dissolve the cyclosporine, then was allowed 
66 to stand undisturbed at room temperature for 

24 hours. The reaction was concentrated in 
vacuo, and the product could be stored as a 
solid at 0 C for up to six months. For subse- 
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quent reactions, a 0.02M solution in DMF was 
used, 

(ii) Preparation of [0-(Fluorescein-4'-yl- 
nnethylanninoformyl)MeBmt]' cyclosporins 

Cyclosporine chloroformate (0.2nDL, 4 5 
moles), as a 0.02M solution in DMF as de- 
scribed in step (i) above was combined with 
4*-aminomethylfluorescein hydrochloride (2.0 
mg, 5 moles) in a stoppered vial fitted with a 
stirbar. Pyridine was added until the apparent 10 
pH (by moist pH paper) was approximately 7. 
The reaction was stirred at room temperature 
for 24 hours. The solvent was removed in 
vacuo, and the residue was taken up in 
methanol and loaded onto a 1mm silica gel 15 
plate. The plate was developed with 15% 
methanol/methylene chloride. The product 
band, Rf 0.55, was eluted from the silica gel 
with methanol. 

(iil) Preparation of Tracer Reagent: 20 

A 60 nanomolar cyclosporine tracer 
reagent was prepared comprising the 
cyclosporine tracer compound prepared ac- 
cording to step (ii) above in 0.1 M sodium 
phosphate buffer, pH 7.5, containing 0.01 % 25 
(w/v) bovine gamma globulin, 0.1 % (w/v) 
sodium azide, 5.0% (w/v) ethylene glycol and 
0.05% (w/v) TweenTM 20. 

(b) Monoclonal Antibody Formulation: 

A monoclonal antibody reagent was pre- 30 
pared comprising mouse (ascites) monoclonal 
antibody to cyclosporine (Sandoz AG, Basle, 
Switzerland) diluted with citrate buffer including 
sodium azide. 

(c) Pretreatment Reagent: 35 
A pretreatment reagent was prepared com- 
prising 0.1 M TrisTM buffer, pH 7.5, 0.1% (w/v) 
sodium azide, 0.5% (w/v) copper sulfate and 
10.0% (w/v) 5-sulfosalicylate. 

(d) Dilution Buffer: 40 
A dilution buffer was prepared comprising 

0.1 M sodium phosphate, pH 7.5, and 0.1 % 
(w/v) bovine gamma globulin. 

(e) Serum Precipitation Reagent: 

A serum precipitation reagent was prepared 45 
comrising 10 mM zinc sulfate in an aqueous 
diluent with 70% (w/v) ethylene glycol, 25% 
(w/v) methanol, and 0.5 grams 5-sulfosalicylic 
acid. 

(f) Whole Blood Precipitation Reagent: 50 

A whole blood precipitation reagent was 
prepared comprising 60 mM zinc sulfate, 50% 
(w/v) methanol and 30% ethylene glycol. 

(g) Solubilization Reagent: 

A solubilization reagent was prepared com- 55 
prising 2.0% (w/v) T rgitol min foamTW, 2.0% 
(w/v) saponin and 0. 1% (w/v) sodium azide. 

(h) Calibrators: 



Cyclosporine monoclonal whole blood cali- 
brators were prepared comprising cyclosporine 
and an artificial human whole blood matrix. The 
calibrators were prepared at concentrations of 
0.0, 100, 250, 500, 1000, and 1500 nanograms 
per milliliter, with sodium aside as a preserva- 
tive. 

(i) Controls: 

Cyclosporine monoclonal whole blood con- 
trols were prepared comprising cyclosporine 
and an artificial human whole blood matrix. The 
controls were prepared at concentrations of 150, 
400 and 800 nanograms per milliliter, with so- 
dium azide as a preservative. 

Cyclosporine Serum FPIA Assay Protocol 

A fluorescent polarization immunoassay for de- 
termining cyclosporine in a serum sample employ- 
ing an Abbott TDx'^ Therapeutic Drug Monitoring 
Analyzer was performed as follows: 

Fifty microliters each of patient serum samples 
containing cyclosporine, controls and calibrators 
were pipetted into labeled centrifuge tubes. A pi- 
pette was filled with the serum precipitation 
reagent, purged of air bubbles, and 150 microliters 
were dispensed into each centrifuge tube by touch- 
ing the end of the pipette tip to the wall of each 
centrifuge tube while dispensing the reagent. The 
centrifuge tubes were then capped and mixed on a 
vortex mixer for ten seconds and placed into a 
centrifuge head so that the tubes were evenly 
distributed so that the centrifuge head was bal- 
anced. The tubes were centrifuged for approxi- 
mately three minutes at 9,500 x g until a clear 
supernatant and a hard, compact pellet of de- 
natured protein was obtained. After centrifugation 
was complete, each tube was uncapped and the 
supernatant was decanted into the corresponding 
sample well of a TDx Sample Cartridge. 

The fluorescence polarization value of each 
calibrator, control and sample was determined and 
printed on the output tape of the Abbott TDx Ana- 
lyzer. A standard curve was generated in the in- 
strument by plotting the polarization, P, of each 
calibrator versus its concentration using a nonlinear 
regression analysis wherein, the concentration of 
each control and sample was read off the stored 
calibration curve (Figure 1) and printed on the 
output tape. 

The sensitivity of the preferred fluorescence 
polarization assay according to the present Inven- 
tion is 15.0 nanograms/milliliter of cyclosporine and 
metabolites. When compared to an available 
radioimmunoassay using 60 clinical samples, a lin- 
ear least squared regression analysis gave a slope 
of 0.947, an intercept of 7.15, and a correlation 
coefficient of 0.969. 
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Where a test kit according to the present in- 
vention is being used in conjunction with the TDx - 
Analyzer, the reagents for performing the fluores- 
cent polarization immunoassay according to the 
present invention can be contained in separate 
vials of a TDx Reagent Pack wherein vial caps from 
each of the vials in the Reagent Pack are removed 
and placed into designated wells inside the 
Reagent Pack. Accordingly, once the Reagent Pack 
is placed inside the TDx Analyzer, the assay proce- 
dure heretofore is fully automated. 

If a manual assay is being performed, the test 
sample is first treated with the precipitation reagent 
as described above, and then mixed with the dilu- 
tion buffer. The antibody reagent and the pretreat- 
ment solution are then placed into the test tube 
containing the sample, and a backgound fluores- 
cence reading is taken. The tracer compound and 
dilution buffer are added to the sample, and after 
incubation, a fluorescence polarization reading is 
taken. 

Cyclosporine Whole Blood FPIA Assay Protocol 

A fluorescent polarization immunoassay for de- 
termining cyclosporine in a whole blood test sam- 
ple employing an Abbott TDx" Therapeutic Drug 
Monitoring Analyzer was performed as follows: 

One hundred-fifty microliters each of patient 
whole blood samples containing cyclosporine, con- 
trols and calibrators were pipetted into labeled cen- 
trifuge tubes, and 50 microliters of the solubilization 
reagent were added to each of the tubes. A pipette 
was filled with the whole blood precipitation 
reagent, purged of air bubbles, and 300 microliters 
were dispensed into each centrifuge tube by touch- 
ing the end of the pipette tip to the wall of each 
centrifuge tube while dispensing the reagent. The 
centrifuge tubes were then capped and mixed on a 
vortex mixer for ten seconds and placed into a 
centrifuge head so that the tubes were evenly 
distributed so that the centrifuge head was bal- 
anced. The tubes were centrifuged for approxi- 
mately five minutes at 9,500 x g until a clear 
supernatant and a hard, compact pellet of de- 
natured protein was obtained. After centrifugation 
was complete, each tube was uncapped and the 
supernatant was decanted into the corresponding 
sample well of a TDx Sample Cartridge and the 
fluorescence polarization value of each calibrator, 
control and sample was determined and printed on 
the output tape of the Abbott TDx Analyzer as 
described above. A standard curve was generated 
in the instalment by plotting the polarization, P, of 
each calibrator versus its concentration using a 
nonlinear regression analysis wherein, the concen- 
tration of each control and sample was read off the 
stored calibration curve (Figure 2) and printed on 



the output tape. 

It will be apparent that many modifications and 
variations of the present invention as herein set 
forth are possible without departing from the spirit 
6 and scope hereof, and that, accordingly, such limi- 
tations are imposed only as indicated by the ap- 
pended claims. 

Claims 

10 

1. A reagent useful for precipitating proteins and 
extracting hydrophobic analytes from a biologi- 
cal test sample, said reagent comprising a zinc 
salt, a glycol and a straight or branched chain 

76 alcohol having from between about 1 to 4 
carbon atoms. 

2. The reagent of claim 1 wherein said zinc salt is 
selected from the group consisting of zinc sul- 

20 fate, zinc chloride and zinc acetate; said glycol 

is selected from the group consisting of eth- 
ylene glycol, propylene glycol, polyethylene 
glycol, polypropylene glycol and glycerol; and 
said alcohol is selected from the group con- 

25 sisting of methanol, ethanol, propanol, butanol, 

and mixtures thereof. 

3. The reagent of claim 1 wherein said zinc salt is 
zinc sulfate, said glycol is ethylene glycol, and 

30 said alcohol is methanol. 

4. The reagent of claims 1-3 comprising an acid 
selected from the group consisting of 5-sul- 
fosalicylic acid, trichloroacetic acid, hydrochlo- 

35 ric acid and acetic acid. 

5. The reagent of claims 1-4 wherein said acid is 
5-salicylic acid. 

40 6. An immunoassay method for determining hy- 
drophobic analytes in a biological test sample, 
which assay includes utilizing a precipitation 
reagent to remove interfering proteins from the 
biological sample, characterized in that the 

45 precipitation reagent comprises a zinc salt, a 

glycol and a straight or branched chain alcohol 
having from between about 1 to 4 carbon 
atoms. 

50 7. The immunoassay method of claim 6 wherein 
said zinc salt is selected from the group con- 
sisting of zinc sulfate, zinc chlorid and zinc 
acetate; said glycol is selected from the group 
consisting of ethylene glycol, propylene glycol, 

56 polyethylene glycol, polypropylene glycol and 

glyc rol; and said alcohol is selected from the 
group consisting of methanol, ethanol, pro- 
panol, butanol, and mixtures thereof. 
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a The immunoassay method of claim 6 wherein 
said zinc salt is- zinc sulfate, said glycol is 
ethylene glycol, and said alcohol is methanol. 

9. The immunoassay method of claims 6-8 5 
wherein said reagent comprises an acid se- 
lected from the group consisting of 5-sul- 
fosalicylic acid, trichloroacetic acid, hydrochlo- 
ric acid and acetic acid. 

70 

10. The immunoassay method of claim 9 wherein 
said acid is 5-salicylic acid. 
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Cyclosporine in Serum/Plasma 
Specific Monoclonal Antibody 
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Cyclosporine in Whole Blood 
Specific Monoclonal Antibody 
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FIGURE 2 
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